The private lending risk was more likely expressed as the forms of various funding raising disputes, which originated from the borrowers' solvency problems. Whether the change of monetary policy had an impact on the civil financial risk and how much of the influence were worth of consideration. Based on the analysis of how monetary policy operated on the private lending risk, we took some key data, such as the amount, the involved number and the interest rates deprived from the private lending disputes cases happened in our country from 2003 to 2014, to construct the model between the index of private lending risk and the monetary policy variables. Also we need to explore the inner relationship between them. The empirical results show that the monetary policy tools do have an impact on the private lending risk to some different degree. More specifically, the implication for the monetary policy operations is that we should not use the deposit reserve policy and the credit policy more frequently, while the rediscount policy and the open market operation have more advantage on the balance of macroeconomic regulation and the private lending risk control.
Introduction
In recent years, with the development of petty loan companies, guarantee companies, investment companies, asset management companies and other financial institutions, private lending in China has broken the traditional form of ROSCA (Rotating Savings and Credit Association), and has gradually formed a new shadow credit market. The market is parallel to the traditional commercial bank lending market and is less regulated, including private lending manifested by internet technology, such as the Internet lending platform P2P (Peer to Peer lending). Private lending is an old financial category, mainly refers to loan relationships built between individuals in the form of mutual cooperation. At present, in the judicial practice of our country, the lending activities between natural persons as well as between natural persons and non-financial institutions are called private lending. The Rule I of "Several Opinions About Cases of Borrowing Heard by People's Court a number of opinion" issued by Supreme People's Court in 1991 stipulates: the lending disputes between citizens, between citizens and legal persons, and between citizens and other organizations should be accepted as a case of lending. This is the scope of private lending given by juridical practice.
The development of formal banking and other financial institution services has been limited due to financial repression for a long time, while private lending enjoyed a rapid development and played a positive role in the national economic system. For the past few years, the emergence of private financial institutions, such as investment companies, asset management companies, factoring companies, pawn shops have developed rapidly. Private lenders are no longer restricted to natural people. Instead, they are gradually institutionalized or legalized. In this trend, petty loan companies become a transitional form between formal finance and private finance. In rural areas, ROSCA and other mutual co-financing institutions are gradually replaced by the investment community and cooperation fund 1 , which are the main supply of private lending. As capital providers, natural people are known as "Yin Bei", "Qian Zhong", "capital brokers", "money brokers" and so on. Those capital providers with a large scale are called "private banks ", or" underground banks"
2 . The demand side of the funds is usually consisting of natural people, individual industrial and commercial households, small and medium enterprises, etc. In some developing countries, the Savings and Credit Association (SCA), specialized lenders, part-time lenders (including real estate agents, traders, grain millers, small farmers, relatives and friends, etc.), mobile banking providers, credit unions and cooperatives are major lenders in private lending (Aryeetey，2005). Similar to the expansion speed of formal finance, that of private lending also grows rapidly. According to an investigation of CICC, in 2009 China's private lending scale reached 2.1 trillion yuan, in 2010 it reached 3.2 trillion yuan, and in mid-2011 about 3.8 trillion yuan, accounting for some 33% of China's shadow banking loans, and equals to 7% of total bank loans (Mao Junhua, Luo Jing, 2011) . Private lending is generally divided into three forms, namely friendship lending, grey lending and black lending which is usually called usury (Qian Sisi, 2010 ). The interest rates of different type of lending are different. Wenzhou branch of the people's Bank of China illustrated that the average of local private lending rate is about 15%; Guangzhou Financial Street showed that the petty loan rate is around 20%. Usually, the monthly interest rate is approximately 3%-5%, which is equal to around 36% -60% per year. According to "The Notice of Ban on Underground Banks and Acts Against Usury" issued by the People's Bank of China, the interest rate of private lending shall not exceed 4 times of the interest rate (floating rate not included) of the loans made by financial institutions which is during the same time period and have same amount level with the private lending. However, private lending funds are generally used to solve temporary cash flow problems, so the time period is relatively short, and the interest burden can be affordable.
As a traditional form of credit, private lending in China has a long history. Compared with regular bank loans, private lending is more flexible (Jiang Xuzhao, 1996) . Private lending provides basic financial support for small and medium economic activities during the opening up and the procedure of forming socialist market economy. Similar to China, in some developing countries, private lending is the main financing channel for small businesses (Rosemary, 2001) . However, during the change of economic cycle and policy regulation, the default of private lending has occurred occasionally; in some areas there even occurs local systemic risk. Since 2008, several typical events which lead to regional impacts have occurred. For example, the "disappear" of Wenzhou business owners triggered private lending crisis; the break of private lending money chain in Liulin in Shanxi 3 , Shenmu in Shaanxi 4 , Erdos in Inner Mongolia   5 and other places has led to social instability. Such regional private lending risk caused central government's concern. In recent years, private lending has become the main channel for private capital investment (Cai Xiaoyang, 2012) , most of them use some legal person such as nominally investment company or investment management consulting firm to manage lending funds centrally in an entrusted investment way. To this end, the central government introduced initiatives intended to guide private capitals, regulate private lending, prevent and control local systemic risks. The final goal is to improve the financial environment system and promote financial stability through standardizing private capital operation.
At present, China's financial system is still bank-dominated. The effect of monetary policy mainly spreads through the credit channel of banks. The emergence of private lending risk, on the one hand, reflects the irrationality of the structure of the credit market. Banks and other formal financial institutions provide financial services mainly to large or medium-sized enterprises while small and micro economic agents are confronted with a high threshold to obtain loans, so they have to appeal to private lending market. On the other hand, illegal fund-raising activities in the name of private lending are concealed and their scale is usually very large. Once the economic condition changes, the market is prone to face risks. Since the change of economic environment and the economic cycle has something to do with the macro-control policy, there might be some relationship between the risk of private lending and monetary policies. How monetary policies affect private lending risk is the main problem explored in this paper.
Different from the financial risk assessment in formal banking, risk assessment cannot be effectively conducted since private lending is not regulated in the financial supervision system and there is a lack of statistics of private lending (Zhang Qiang, 2013 
Literature Review
Domestic and foreign scholars have already down many researches on private lending, the development, risk types and causes of the risks of informal finance. Most of the researches are based on the microscopic mechanism of private lending and some macro perspective such as regulatory regulations.
Functions, Risks and Economic Effects of Private Lending
Is private lending market efficient? What kind of role does private lending play in economy development? Financial deepening theory holds the view that the trait of concealing of private lending activities actually disrupts the financial credit order does harm to the public interest and hinders the implementation of monetary policy and the efficiency of allocating financial resource (Shaw, 1973) . As an informal way of financing, private lending is free from supervision and macro-control, so it may break local financial stability and undermine the effects of macro-control and monetary policy (Bi Defu, 2005; Zhi Feng Yin, 2008) . However, private lending, as a supplement to formal finance, eases the inhibitory effect of formal finance. Abnormal and spontaneous conducts of private financing usually lead to social disputes, affecting the stable operation of commercial banks. The cost of it is very high and it leaves great pressure on the real economy, so potential risks is considerably high. In terms of banks, private lending shunts active savings and accelerates the rise of loan to deposit ratio, trigging potential risks to payments and settlements in banks. At the same time, private financing increases the difficulty to manage money and recover loans (Yu Mingchun, Yu Zhiming, 2008) . In a microscopic view, private loans are mostly short-term, which goes against the long-term stable of the enterprises and local economy (Li Shixin, Zhang Yaomou, Zhen Lincai, 2009 ). Private lending not only lacks supervision, but also has blindness in the capital investment. Moreover, the lending period is short-term, so it is easy to give birth to a capital vicious cycle. Once the capital strain breaks, the market will have to face a situation that huge amounts of money cannot be recovered (Zhou Maoqing, 2011) . The negative effects of private lending are mainly reflected in the disruption of economic and financial order, undermining macro-economic control, leave impact on credit operation of banks and resulting in bad mood of society (Cai Xiaoyang, 2012; Chen Mingheng, 2012; Zhang Qiang, 2013) . In the empirical study of private lending risk, few scholars make analysis in a quantitative perspective. On contrary, most of them use qualitative methods to describe the cause of risks and their impacts as well as prevention measures.
The Causes of Private Lending Risk
Traditional private lending is mostly credit loans, with a small amount of mortgage, guarantee, pledge or other ways (Zhou Rongjun, 2010) . With the expansion of private capital scale, its ways of lending show diversity. Some of them doing matchmaking between borrowers and lenders, charging agency fees; others lend money after they borrowed funds to earn spreads. (An Qilei, 2012) . The vulnerability of private lending is readily converted to financial risks because of its diversified forms, secluded lending practices and a lack of external regulatory constraints. Local and systematic private lending risk can destroy the stability of socio-economy and finance. So what are the causes of private lending risk? The irregularity and a lack of supervision is the main reason for the risks (Bi Defu, 2005; Chen Mingmin, 2012) . As for types of risks, there are mechanism risks caused by asymmetric information, operational risks resulting from irregularities behaviors of private lending, transferable risks caused by relending funds borrowed from banks and market risks triggered by blind pursuit of investment hot spot (Zhou Hongyan, Zeng Liping, Li Wenzheng, 2008) . From the perspective of the foundation of maintaining credit, "trust within the community" of private lending has its boundary, If the scale boundary and the geographical boundary are broken, "collapse" is highly likely to happen, leading to risks (Sun Qixiang, Wang Shuguang, 2011) . The mismatch of macroeconomic policy and the needs of the real economy is the direct cause of risks, but the vulnerable spot of financial supervision is the external cause of private lending risk. Continuous tightening of financial policies, continuous rising of the cost of funds (Fan Jianjun, 2011) and the financial system with high cost but low efficiency (Zhao Yong, 2012) is also an important cause of private lending risk. New forms of private lending P2P also has a feature of high cost, it's features of the object, credit and regional factors have a significant effect on the cost of borrowers (Chen Xiao, 2014) . The existing researches conclude the sources of private lending risk from multiple perspectives such as internal factors, external influences, legal and regulation. However, macro-genetic mechanism of systemic risk is still not deeply revealed. There are too many qualitative analyses while too few quantitative researches for the causes of risks. Monetary policy had an limited impact on private lending risk which was originated from Internet lending platform P2P (Jin Qianbao, 2015) . To be specific, the positive interest rate pounds would cause the expansion of the shadow banking system, and the high risky enterprise would raise their leverage ratio, by contrast, the negative interest rate pounds had an adverse impact. (Qiu Xiang, Zhou Qianglong, 2014) . This paper attempts to explore the relationship between policy implementation and private lending risk from the monetary policy point using measurement methods.
The main purpose of this paper is to explore the relationship between private lending risk and monetary policies. We quantify private lending risk and build the relation model between private lending risk and monetary policy variables based on the time period from January 2003 to December 2014 (144 months). We take all the available private lending disputes cases around the country and dig out vital information such as borrowing rate, the number of people associated. Then we construct the index of private lending risk and examine the degree of influence monetary policy operations can make on the private lending risk.
Design and Application of the Index of Private Lending Risk
Private lending is usually hidden and cannot be measured, so it's impossible to make risk assessment using public statistics. If we want to accurately judge the risk of private lending, we still need open, real data. Such data are mostly hidden in the private lending disputes cases. Those cases usually will provide the number of people, the amount of money and the borrowing rate involved. The number of people illustrates the scale of the influence the risk leads, the amount of money conveys the level of the impact and the borrowing rate reflects the size of credit risk. These data provide us with basic information to judge whether the private lending risk is systematic, regional or with social nature. Therefore, this article tries to use these data to make up an index of Chinese private lending risk which can be used to measure the size of private lending risk. The information about default risk, the level of risk premium and the sphere of influence of private lending are included in the index.
The Design Principle of the Index of Private Lending Risk
The major information private lending cases disputes reflect is default risk. The total amount of money involved in a given period reflects the absolute scale of default risk, so it represents the absolute value of systemic risk. The number of people involved reflects the degree of infection of private lending risk. Lending rate can directly reflect in the level of private credit risk in a certain point of time. These three main indicators are different in nature. The amount of money and the number of people involved are absolute figures. The larger the value is, the greater the overall impact of private lending risk is. Nevertheless, interest rate is a relative index. The higher the rate is, the greater the credit risk is. Therefore, these three indicators data move in the same direction when private lending risk changes. We need only standardize all three data to make them have the same numeric nature, and then we can use them to make up an index. The key to compose the index is to determine the weight of three indicators. Factor analysis is an appropriate way to determine the weight because it measures their impacts by the degree of change of each variable.
Raw Data Processing
In this paper, we gathered 510 private lending cases with public data occurred during January 2003 to December 2014 in mainland China. The information is collected from mainstream news media and the court system. Firstly, calculate the arithmetic average of the number of people and the amount of money involved during a specific month as the very amount of money and the very number of people in that month. As for the data processing for monthly interest rate, we use the ratio of the money involved in each case to the total amount of money in that month as weight, and calculate the arithmetic average value of the lending rates in that month. Then, separate the long-term growth trends and short-term fluctuation components using HP filter method, therefore making the statistics with more sense.
Constructing the Index of Private Lending Risk
After a series of raw data processing described above, we get private lending statistics from January 2003 to December 2014, including the amount, the lending rate, and the number of people involved. Using factor analysis and set 3 as the number factors. Use F1 as the number of people involved, F2 as the amount of money involved, F3 as lending interest rate. Using the variance contribution of three factors as weight, we can get a private lending risk indicator FR:
Since the indicator scores should not be negative, we have to make a translation to it in order to match the economic sense. Risk index itself is calculated after the expression of private lending risk, so the numbers reflect the risk that has already occurred. In this article, we set the minimum to be 1 instead of 0, because the data is already related to risks. More specifically, we pan the number up a unit after adding the minimum number to each statistic value. The minimum value of risk index is 1. The higher the risk is, the larger the index is. Figure 1 is the change of private lending risk index. 
The Application of Private Lending Risk Index
After calculating the index of private lending risk of the whole observation period, we did some statistical analysis; the result is shown in Table 1 . The average and standard deviation of private lending risk index is foundation to divide the level of risk. Firstly, take the 144 months as time window, we can plus minimum and standard deviation as the upper boundary, dividing the risk into four intervals according to table 1: take (minimum, minimum+ standard deviation) as low risk interval, (minimum+ standard deviation, minimum+2 times the standard deviation) as moderate risk interval, (minimum+2 times the standard deviation minimum+3 times the standard deviation) as the upper risk interval, and (minimum+3 times the standard deviation minimum+4 times the standard deviation) as the high risk interval. According to this standard, the distribution of private lending risk is in Table 2 . 
The Impact of Monetary Policy on Private Lending Risk

Model and Test
Private lending is a part of the shadow credit market, also an important form of the shadow banking sector. Changes of monetary policies directly affect the amount of loans and lending interest rates of shadow banks. Quantitative monetary policy rules have stronger impacts on output than priced monetary policy rules (Liu Xihe, Hao Yi, Tian Ye, 2013 
Quantitative Indicators of Monetary Policy
Monetary policy tools are generally statutory deposit reserve, the discount rate and open market operations. In China, the central bank also uses credit control policies. Required reserve is the sum of statutory deposit reserve and excess deposit reserve institutions deposit in the central bank. The ratio of required reserve to the deposits of broad money is the required reserve ratio. The central bank adjusts the size of available deposit reserve by adjusting the statutory reserve ratio, therefore change the credit expansion capacity of financial institutions. Statutory deposit reserve is adjusted from time to time, and cannot effectively reflect the dynamic changes of the reserve in the banking system. Therefore, we choose deposit reserve ratio as a reflection of the tightness of monetary policies. The rediscount rate is one of the benchmark interest rates formulated by the central bank. It is the interest rate which commercial banks and other financial institutions use when they discount notes to the central bank. The interbank offered rate is the closest indicator to the discount rate, which reflects the changes in the rediscount rate. If we use the inter-bank offered rate (overnight) to replace the rediscount rate, the tightness of monetary policies will be reflected more sensitively Table 3 . Monetary policies effect economy operation of a country. The change of the economic situation also changes the debtor's debt paying ability, rising private lending risk. This is the basic transmission mechanism through which monetary policies affect private lending risk. More specifically, on the one hand, the central bank adjusted money supplies through policy tools to urge commercial banks to make adjustments on lending activities, in order to change the relation of market supply and demand, and the financing entity might turn to private lending market. This will change the original balance of private lending, and the risk changes correspondingly; on the other hand, the central bank changes the cost of financing by adjusting lending interest rates, thereby leading to significant fluctuations of private lending interest rate, the risk then rises. According to this mechanism, we can build a multiple regression model to estimate the impact factor of monetary policy tools to private lending risk.
Model Test of the Relationship between Private Lending Risk and Monetary Policies
Before creating a multiple linear regression model, we should first test the stationary of data, and then make Granger causality analysis to determine the independent variables and the dependent variable.
(
1) Stationary Test and Cointegration Test
Firstly, we do stationary test on variables to determine the order of integration. It should be noted that the original value of open market operations (OM) is not stable. The stable values are moving averages of the original value. The result is in Table 4 . As can be seen from the results of ADF unit root test, the reserve ratio (Rd), open market operations (OM), Shibor, loans (Ln_loan), the index of risk (Risk), all these five variables meet the first-order integration, so they meet the conditions to do co-integration test.
The following is the way to do cointegration test: use the least squares method to estimate two variables in the model, set up the single-variable regression model and test the stability of residuals. If the residual series is stationary, there is a cointegration relationship between variables, and vice versa. Firstly, estimate 4 models using least squares method to get the residual sequence. Then use the ADF unit root test to make parallel test (no intercept, no trend) for five models. The result is shown in Table 5 . We build multivariate linear regressions using the risk index and monetary policy variables. The risk index is the dependent variable, and the remaining indicators are independent variables. The result is shown in Table 7 . 
Conclusions and Policy Recommendations
From the perspective of monetary policy mechanisms, it can be argued that the use of different monetary policy tools can influence private lending risk to some extent, and prove this inference using empirical tests. As for the calculation of private lending risk, we use data mining techniques to dig out the number of people, the amount of money, lending interest rates and other basic involved in private lending in the number of cases, involving and lending rates and other basic data involved in private lending cases. Then, we use factor analysis method to determine the weight of three factors and make up indicators reflecting private lending risk. In the window period of 144 months, private lending risk index showed portraits of regularity and interval, which have close relationship to monetary policy operations. After Granger Causality test, we determine that there does exist causality between the private lending risk index and monetary policies, and monetary policy variable is indeed the reason why private lending risk index changes. After testing the model of private lending risk and monetary policy variables, we find that the statutory reserve policy has the greatest impact on private lending risk, the impact of credit control policies ranks the second, followed by the open market operations, and the rediscount policy is the least effective tool.
Different monetary policy tools have different influence in the risk of private lending. The underlying reason is that the market operation mechanism of monetary policy is still not perfect, and the credit market is still in a separated equilibrium (Ayyagari, Demirgüç -Kunt, Maksimovic, 2010) . The statutory reserve policy has become a policy tool which is often used by People's Bank of China Since 1998. The adjustment of statutory reserve ratio directly affects the commercial banks' reserves position in the central bank, changes their lending and credit expansion capability. In the case that the credit is tight, corporate financing may be squeezed out, so they turn into the private lending market, resulting in the rise of civil lending rates. Open market operations are motivated and flexible. However, during the macro-control, the impact of the tool is limited to the bank's internal system, and generally do not have announcement effect, so that the effect on the social finances and private lending risk is very subtle. Rediscount policy mainly affects market interest rates, and the change of overnight interest rate can reflect the tightness of rediscount policy to some extent. Because of the limit of interest rate liberalization, this policy has weak impact on private lending risk, and as the benchmark interest rate, interbank interest rate is not strong enough. The degree of interest rate liberalization, however, is high in private lending market and the rates are relatively independent. Private lending interest rates and interbank interest rates are in separating equilibrium situation, and the difference between their benchmark interest rates is relatively high.
In terms of how to control private lending risk through monetary policy operations, we make following recommendations: Firstly, for the long-term, the central bank should not maintain tight of monetary policy and credit policy for the sake of current economic situation. When choose policy instruments, the central bank should reduce the use of statutory reserve policy and insist to macro-prudential principle when raise the deposit reserve ratio, so that the changes of the risk in private lending market can be detected, thereby preventing the formation and accumulation of regional, systemic risks of private lending. Because the impact of open market operations on private lending risk is relatively small, we recommend to further optimize the open market operations, increase operational tools to effectively control money supply and regulate the level of liquidity of commercial banks, further promote interest rate liberalization and find out the benchmark interest rate in credit market. The rediscount rate has gradually become the core of the benchmark interest rate in credit market, and we recommend using the weighted interest rate of representative of commercial banks as the main benchmark interest rate in credit market. Thus, the interbank interest rate will be more sensitive to rediscount policy. Furthermore, market interest rates will affect the private lending interest rate, reducing private lending interest rate to a reasonable level, controlling the cost of financing in the real economy and reduce the risk of private lending. In addition, interest rate liberalization can achieve the goal not only to make economic growth but also keep the stability of the currency (Li Cheng, 2013) , increase the degree of freedom of policies and indirectly control of private lending risk. The credit policy is usually guidance. The central bank may consider combine the goal of the loan control and macro-prudential regulation and decide the size of loans by banks themselves during the dynamic adjustment process of the basic monitoring indicators. In this way can we indirectly prevent the accumulation of private lending risk, reduce the probability of systemic risk of private lending, thereby safeguarding the stability of economy and finance.
